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UNDER 3? OF tec* 1131 



I, Joseph Salvd- hereby declare as follows: ' ^ - - ; 

\: My hams is^^^ Wyiurtentaxldr^s 
is 1155 Avon Road Schenectady, New York 12308. - 

2 r i am a flatted cOHnvehtor of the invention disclosed Snd claimed in the above- 
. identified patent application, serial number 1 0/065,865 filed with the United 

States Patent and .Trademark Office on November 26, 2002 ^and assigned 
Att6rney Docket Number (121985-1, and aiternatfvety 30011), 

3 At the time the invention ciarmed in the referenced application was made, I was 
employed by General Electric Company at its Corporate Research and 
Development facility in Niskayuna, New York as the Manager of the Pervasive 
DScisibnirtg Systerfis Laboratory 

4. My conirtventors and I conceived an<J reduced to practice the subject matter 
disclosed and daimed in the above-referenced patent application pnor to June 
11, 2002; Such ;Cbni6eptibn ah<J redui^ibn to ^practice is evidenced by Utte 
General Etectnc Patent Disclosure Letter dated December 10/ 2001, a true and 
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- 121985-1 

r j };./^ of which is attached' -hereto - 'as Exhibit A. Such 

* 'conception and reduction to practice is also evidenced by GE presentation titled, 

of wfoctv is attached hereto as Exhibit B The disclosure given in Exhibit A and 
Exhibit 8 .illustrate a system and method for enabling enhanced asset 
-•• management and tracking capabilities as disclosed in the present application - 

t declare further that all statements made Herein of my own knowledge are true and that 
'all statements made on information and belief are believed to .-be true. Furthermore,; 
th^se statements are made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both,- under Title 18, United States 
Gode §100.1 and that such'- willful 'false statements may jeopardize the. validity of th& : ; 
v#pj^ 
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* G£ Patent Ofsciosyire Letter System f:;;; C . /-H .V- ^ ^ ^ , 

vDOCKHT NUMBS* 7 • ■ ' ^ C^O^KX \ .. 'P ^ UX ^' ' : 

docket date & : : :t: ; 5 1 :r^S^,mI^;TS '^^^f .Si-r?^ 

,,:Mondav. Dacemoer 10. 2001 r; K vr£ V : . ' '■ * 5 ^' ' ' ) " 

TITLE OP INVENTION : v '' 

• Intelligent e-tacs snci Ihelr applications 7-T : M'; : T- '-T * 

GE TECHNOLOGY AREA^S) 



Keywords: 
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Page 3 : oif S 



BUSSNS-SS OR ORG! CONTACT ^MFOR^AT^ONt 





Circumstances indention Conceived; i.e., described la 
parent notebook (Inducte pas? #K technical roped, letter'; 
discussed m rnestSng rmm.^es r 

Some >deas came up at intelligent sensors brainstorming 

U*gs and through 
implementation of an RF-p proof-of -concept prcieot. 




iSTRAC'f OF THE. SNVH&TiON 
: pfease write a brief exptenatioft of tr>a Invemkm (limit to 
350 words}" 

;'W£. propose to develop indigent e-tags (or called functional 
e-taqs) that have 3; least o^e of folicwing runctions; 1 } Rf 
(radio frequency identification) with sensor capability (sensor 
tags); 2) RFil) with signal processing and/or decision making | 
capability; 3} RFiD with tag-to-tog communication- capabUity; 
and 4} RFiD wrlh ultra-low or sei*-power capability in general 
a RFiO tag means an electronic device that can commurricais 
specific idemtf cation information through rad;o frequency 
^communications techniques, incorporating/integrating sensor 
isj^feilfty greatly expands RFIO tag's capabUUy In the 
following ways: 1 ) It not oh*y stores and communicates its 
information but at so "its environment condrtions. There are a 
i^ety of chemical, physical- and btotogscoS sensors the* can 
&3 Integrated with RRD tags. These sensor t^s can be used 
for monitoring the location, acidity or/and cordons of ^o 
:traiked assets, machines or proot^es. For example, a 
vibration e-tag by combining a vibr*$cn sensor smrt Rf ID tag 
•can be used to report the vibrauon fev^i of a rteaw machine 

RF1D communication can be controlled by its sensor 
Signals, For example, a speed tag can activate the tag power 
and record/broadcast its speed once the tag reaches a pre- 
set speed. The signal processing and decision making 
(SPDM) capability is very important for distributed sfgnal 
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processing and peryasiys fpfomiatics, SPDM system can 
either oe a modular unit or an ?ntep2p$ board on the fe^q^ 
v With SPDM: processed dc?ta, rather :$hari raw data, are stored 
. or sent out Better yet a d-ooisloh is sent oOt to. a control catt . ■ 
•for -automated operation. Tag-to-tag cornnvjnk>::^on en^bies 
two-way data shsrir.g, thus idealized diagnostic and control. 
Different tags with different sensing capabilities and decision 
logic will ensbfc? cross-analysis of 3 matrix of l^io- nrstion in a 
collaborative fashion, rather than singular tensor data 
analysis. Self-powered or rnjcro-Zna no-powered tags are 
critical for tag life. By self-powered, we mean the power 
source being acquired from the environment rather than 
battery: Exarnples of se!f pnv/e^ are power generated from 
temperature gradient, pressure difference, vibration, 
movement radio wave background, light, and wine, it can 
also be considered to u&e trace leva! radioactive material 
without any harm to people to power the tags. 

. -BACKGROUND OF THE INVENTION 
Ptasse dsscrms $h<3 problem orreqi^ment adrirsssednl: 
by your tovsntfon. • • .. . 

Current RF!D devices are mainly a 'iicensa ote*e* or self 
identification devices w ih Ihwted wir^.k^s communication 
capability. There are many appfccsffcnsAvhere 
idenfcScstion ^fof^afon is in^desunt^ Sor^ advanced R.FID 
tags may possess memory snd/or writable functions. The 
most advance] RFID tags mey even have temperature or 
power sensmn capao^ky. However [here are needs where 
users may wan} to Know -he environmental conditions of the 
tags or to regular tag's op*?ra:k?n based on specific 
parameters being monitored. For example, user.i may want to 
Know whether his delicate shipment has Oeen *.!ik?d outside 
specifications or whether his precision instrument has 
experienced any impact. Another example would be that 3:,t#g ; : 
may signal if its pressure reading exceeds a pre-determined 
value - such signal may be either visible, audible, or a 
combination Currently, sensors are usually hard wired (point- 
to-point) and do not incf cats identification Viformation, Wring;'"'.'. 
- . sensors for power and/or communication is not only 

: expensive, but may also be. impossible in many cases. Two- 
way communication between sensofs is critical for localized 
diagnostics and control. Two v^y communication i;> a&o 
important to achieve data reliability with, minimum sensors- in 
■ : the remote service Industry where machme health condition is 

assessed tn rough the sensor data i is common prsc&e to 
" increase data reliability through the use of muittpte sensors for 
: cneWget variable. This sensor redundancy resufe in h?gh 
installation costs and sometimes forces product design 
change. There are. two Types of data that are generic to aU 
product and important for most of service industry- one is 
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static cats such as product material manufacturing date, and 
product specifications, another one is dynamic data such as 



as s^.-ia? number) thai may be conveyed through a barcode or 
" a FFID . The second type of data can be obtarnecf by 
combining local denser rssdings and RRQ id^ntincation 
codes. 



How has this problem or requiretne^ been address^ 

Product or material ibentirioazion has b*en done by physical 
marking, passr labeling, barcodlhg or RRD devices. Marking 
•and iabei'lng require extensive rnanu^' operation with great 
polenta I for error Ba rood ing greatly reduces entry errors antf- 
speeds cp data flow, but sfrj requires manual operation, RRD 
automaton the identification process and can record both 
static and dynamic information.. Operation conditions and. 
^environmental parameters can be- monitored by many types of 
sensors - Those sensors: can be eithenntegraied into an- "'" 
existing product or produced as add-on devices. Those 
sensory are ususily w?red for external power and 

' ' b as a computer, 




Pk*a&e4l$t any relevant ^ter^lure or patents of whSch you- 
sr<3 aware^f : : 

: ; DETAILED DESCRIPTION OF THE INVENTION : 
How does yo«r snven^o n work? 



%Th© . proposed intelligent o-tags (or|caRsd functional e-jags) 
. 'will have some or alFof following features: 1) Wireless. 



fnteiltgent 1 

1^)1: have some or all. of following features; 
identification and sensor data transmission through radto 
frequency communication 2) signal processing. and/or 
decision making capability; 3} teg-to-tag communication 
capab&ty: and A)";. uftr^tow or se^-power capability: An 
^nteaigent lag wjli be manufactured by either integrating 
sensors and RRD teg Into one simple chip or by attaching 
minraiuje sensors to a special RFiD tag that has A/D, 
processing or/and mem or/ capabilities, intelligent tags differ 
from current RF1D tags in many aspects First, they not QtifS 
• store and communicate the* iD numbers, but also their 
".environment cond'tions. Furthsrmo^, the RF communication 
can be conirofced by a designed sensor signal, or the 3ensor 
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operation can be Controlled by the. RF comrnunicaticn/Lastiy; 
. intelligent e-taos can conduct two- way comm unctions. 
Please read appendix 1 for continuation. 

Describe the Important fe^turss of yo«r inv«ntk?n and?l^ r 
explain how to use th^ ^ve?>Uon to aotV& tho profoksrns 
described above. 

The- most, important feature is fast In^eH^eni a -tags combine 
{rfe^t^CTi^on, monitoring p?< ^e$s *>§ and w&Btess 
cpmirrunication together. Suett an e-ts§ enable pen/as &s 

i: inforrnalic networks that will greatly enhance supply chain . . 

leffelency and revolutionize, the -product servfcs-induslry. 

What advant^^s ar* provided by your }nv^vAk>^7 
The advantages are; Ta$$ not enly provide fD but also 

• targeted sensor data; 2} Tags with data processing capat>;jf^|| 
(or signal conditioning capability}; 3) RRO and sensor can bef:j: 

• «rtter-cc^troiiabie; 4) tags with two-wsy communication; and;5)i : 
Tags with self-power capability. 



Briefly dsscrlfce any efforts to mate a prototype &f your - 
invention or to test your hrsv«?nSjoj3. Addnso^&Hy, 
•-.summarize the results of any related experiments asrd 
testing and fclgWSgkt any resets of partfetfter 

• signifies ncs. 

rfe-%2vs con^-jcied two functional tacs by combining a -force-' 
sensor and a tilt sensor to an active RF;D tag with memory 

• By applying forces to tte fnrce sensor, w<2 c&n receive i^o 
llsfce. data wfre&ssfy using a hsndhekt c^vk^s. The saro* % • 

ach&ved for the m tag. We ere in the process to design a 
collision-tag by integrating an acc$ferom*ter witn a RRD tag. 
The *ag will be in an inactive nxxie, but will begin iransmrdng 
wnen there is a collision and the related del* (date. tirne { :|P^l 
ooiilsicn level, collision direction, etc) will be recorded. :0 
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unique identification, wre-fess > communication, and/or 
nnnhcompc^ng abslfty (processing, nrierrrcry. raad/wrile. 2}The ■ 
device can be an integrated piece or an integration of several 
modular pieces, it may or may not have Its own power source. 
3}Mu!tiple-3eriiScr*ng means the device can sense at feast one., 
of perlormar \ce/en vlf on men la 1 ; par *metehs-:3 uch ^si moisture^; 
speed, pressure, fav©l, tilt, temperature, chemicals* and 
biological species. Sensors can ve either Integrated Irvfc? the 
RF\D board, or coo^cK'd to the board > or both. 4)Senr>ors 
can be either powered by an external power source, on 
internal battery or s^-povv^sd (slk.^ as using RF radiation, 
or poweres gathered trom environment ;>,g. photon ar^ergy, 
thermal energy and vibration energy) 5)rieferre-3 seniors arc* 
those that can be miniaturized *v*lA axtrfcwbiy low power 
consumption. Examples of these seniors are mioromachin^d 
sensors yuc'n a 1 ? acoereromeien thermal pressure, motion, 
etc. However, if ?hs lag is powered by pfrotovcS&io oeH or 
wind or other environmental power sources* sensor power 
consumption is net a big Issue. 6)Sensors can be either 
integroted pen of RRD tag or a^ independent pari that is 
connected to the tag. We have proposed to use 
tsennoiogies (but not exdusivejo fviEMS) to fabricate sensor 
and lag onto the same chip. 7 5 > he tag unique identification 
can beps?7nanentfy embedded into the memory or can ^e 
changed when needed. 5)The tag has daU* processing 
capability and can siore and broadcast elective data 9} The 
lag possesses two-way communication capability and . 
recognizes the communicating party 





PACE 27/37 * RCVD AT 4/14/2009 5:47:05 AM (Eastern Daylight Time] * SVR:USPTO-EFXRF-6/9 * ONIS: 2738300 • CSID: 1860781 1004 * DURATION (mm-ss):43-18 



Best Available Copy 




Best Available Copy 




PAGE 29/37 " RCVD AT 4/ 1 4/2009 5:47:05 AM (Eastern Daylight Time] * SVR:USPTO-EFXRF-e/9 • DNIS: 2738300 * CSID: 1866781 1604 • DURATION <mm-ss):43-1 8 



Best Available Copy 




PAGE 30/37 V RCVD AT 4/14/2009 5 :47:05 AM [Eastern Dayiight Time) » SVR USPTb-EFXRF-e/9 " DNIS:2738300 " CSID: 1866781 1604 * DURATION (mm ss) 43 18 



Best Available Copy 




Best Available Copy 




PAGE 32/37 «RCVD AT 4/14/2009 5:47:05 AM [Eastern Daylight Time]" SVR:USPTO-EFXRF-6/9 * DNIS: 2738300 * CSID: 1866781 1604 • DURATION (mm-ss):43-18 



Best Available Copy 




PACE 33/37 • RCVD AT 4/14A2009 5:47:05 AM [Eastern Daylight Time] * 6VR:USPT6-EFXRF-6/9 " DNIS: 2738300 *CSib: 186878 11 604 " DURATION <mm-SS):43-18 



Best Available Copy 




PAGE 34/37 * RCVD AT 4/14/2009 5:47:05 AM [Eastern Daylight time] • S\m:USPTO-EFXRP-6/9 * bNIS:273830b * CSID: 1866781 1604 ■ DURATION <mm-ss):43-1 8 



Best Available Copy 




PAGE 35/37 ■ RCVD AT 4/14/2009 5:47:05 AM [Eastern Da^gM Time] ■ 8VR^U8PT04EPXRP^/9 * DNI8:2738300 • CSID: 1866781 1804 • DURATION <mm-ss):43^18 



Best Available Copy 




PACE 36/37 * RCVD AT 4/14/2009 5:47:05 AM [Eastern Daylight Time] • SVR:USPTO-EFXRF-6/9 " DNiS: 2738300 • C8ID: 1866781 1604 * DURATION <mm-ss):43-1 8 



Best Available Copy 




PACE 37/37 • RCVD AT 4/14/2009 5:47:05 AM [Eastern Daylight Time] * SVR:U6PTO-EFXRF-6/9 • ONI6:2738300 ■ C8ID: 1866781 1604 * DURATION <mm-ss):43-18 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

SI BLACK BORDERS 

HI IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

U LINES OR MARKS ON ORIGINAL DOCUMENT 

HI REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



